Dietary melatonin selectively reverses age-related changes in cortical cytokine mRNA levels, and their responses to an inflammatory stimulus.
The basal levels of expression of mRNA of cytokines, interleukin-6 (IL-6) and tumor necrosis factor (TNF-alpha), in the cerebral cortex of 5 and 26 month-old male B6C3F1 mice have been compared. In addition, the responsivity of animals of differing age to an inflammatory stimulus (lipopolysaccharide, LPS) has been studied. Basal levels of both of these cytokine mRNAs were elevated in aged animals relative to the younger group. However LPS administration led to a robust increase in cytokine mRNA levels in the younger animals but in aged mice, there was either an unchanged (IL-6) or a depressed (TNF-alpha) response. Administration of dietary melatonin (200 ppm) to aged mice for 6 weeks prior to sacrifice, resulted in reduction of basal levels of cytokine mRNA to values found in the younger animals. Furthermore, following administration of LPS to melatonin fed animals, cerebral cytokine mRNA levels were significantly elevated rather than being unchanged or depressed. Taken together these findings reflect a trend in the cortices of melatonin-treated aged mice, to more closely approximate the status of younger mice. For comparative purposes, parallel studies were carried out using an immunologically active organ (spleen) and a non-neural organ with a low rate of cell turnover (heart muscle). In both these tissues, basal levels of cytokine mRNAs of animals of either age were very low, and there was a marked positive response to LPS. Dietary melatonin had no effect on the responses of TNF-alpha mRNA to LPS but attenuated the reaction of splenic IL-6 mRNA, thus bringing the response closer to that of the younger mice.